V* i " 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number: 05-102714 
(43)Date of publication of application : 23.04.1993 



(51)lnt.CI. 



H01P 7/10 



(21) Application number : 03-260314 

(22) Date of filing: 08.10.1991 



(71) Applicant : MURATA MFG CO LTD 

(72) lnventor : ISHIKAWA YOHEI 

TAKEHARA KOICHI 
IDAYUTAKA 



(54) METHOD FOR ADJUSTING RESONANCE FREQUENCY OF DIELECTRIC RESONATOR DEVICE 

(57)Abstract: 

PURPOSE: To adjust resonance frequency with a low working cost 
and simpler work than a conventional method without reducing no load 
Q of a dielectric resonator device. 

CONSTITUTION: In the adjusting method of the resonance frequency 
of the dielectric resonator device formed by placing a dielectric 
substance 10 into a shielding case, a notch 1 1 1s formed to the 
dielectric substance 10 so as to be in crossing with electric force of 
lines produced when the dielectric substance 10 is excited to adjust the 
resonance frequency. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the adjustment approach of the resonance frequency of dielectric 

resonator equipment. 

[0002] 

[Description of the Prior Art] Conventionally, as a microwave band-pass filter, the dielectric of the shape for example, 
of a cylindrical shape is laid in a shielding case, and the dielectric resonator equipment using the TE01 delta mode is 
used (for example, reference, such as JP,51-35946,U.). Since it is determined by the die length of the shaft orientations 
of a cylindrical shape-like dielectric, and the cylindrical diameter, in order to adjust the resonance frequency concerned, 
the resonance frequency of this kind of dielectric resonator equipment disconnected the above-mentioned dielectric in 
the direction perpendicular to shaft orientations, or was grinding a cylindrical end face or a cylindrical peripheral face. 
[0003] 

[Probiem(s) to be Solved by the Invention] However, since the volume of the resonant element body of a dielectric 
became small when the adjustment approach of above-mentioned resonance frequency is used, the unloaded Q (QO) of 
the dielectric resonator equipment concerned fell, and there was a trouble of it becoming impossible to acquire a desired 
. steep band-pass filter property. Moreover, when changing the die length of the shaft orientations of the dielectric 
concerned and changing the configuration of a dielectric, the susceptor or the manner of support for supporting within a 
. shielding case can be changed. Moreover, in order to obtain desired resonance frequency using the above-mentioned 
: conventional approach, there was a trouble that an activity needed comparatively complicated and great working hours, 
activity cost became large, and the manufacturing cost of the dielectric resonator equipment concerned became large by 
this. 

[0004] It is in the purpose of this invention offering the adjustment approach of the resonance frequency of dielectric 
resonator equipment that an easy activity can adjust resonance frequency at cheaper activity cost as compared with the 
former, without solving the above technical problem and the unloaded Q of dielectric resonator equipment falling. 
[0005] 

[Means for Solving the Problem] The adjustment approach of the resonance frequency of the dielectric resonator 
equipment according to claim 1 concerning this invention is characterized by adjusting the above-mentioned resonance 
frequency in the adjustment approach of the resonance frequency of dielectric resonator equipment of coming to lay a 
dielectric in a shielding case, by forming a break in the above-mentioned dielectric so that the line of electric force 
produced when the above-mentioned dielectric is excited may be intersected. 

[0006] Moreover, the adjustment approach of the resonance frequency of dielectric resonator equipment according to 
claim 2 is characterized by the above-mentioned dielectric adjusting the above-mentioned resonance frequency by 
having the shape of a cartridge, and a column configuration and changing the formation location of the above- 
mentioned break into the shaft orientations of the above-mentioned cylinder or the above-mentioned column in an 
approach according to claim 1 . 
[0007] 

[Function] In the adjustment approach of resonance frequency according to claim 1, by forming a break in the above- 
mentioned dielectric so that the line of electric force produced when the above-mentioned dielectric is excited may be 
intersected, the effective dielectric constant of the above-mentioned dielectric can be reduced, and the resonance 
frequency of the equipment concerned can be changed in the high direction by this. 

[0008] Moreover, in the adjustment approach of resonance frequency according to claim 2, by having the shape of a 
cartridge, and a column configuration and changing the formation location of the above-mentioned break into the shaft 
orientations of the above-mentioned cylinder or the above-mentioned column, the above-mentioned dielectric can 
change the effective dielectric constant of the above-mentioned dielectric, and can change the resonance frequency of 
the equipment concerned by this. As shown in drawing 6 in the case of the dielectric of the shape for example, of a 



; cylindrical shape, only the predetermined distance dl separates this from the shaft Q of the dielectric concerned. Since 
'.the field strength in the location on Rhine P which is parallel to Shaft Q and passes through the interior of cylindrical 

serves as max in the center section of the shaft orientations of the above-mentioned dielectric, it is because the 

decrement of the effective dielectric constant of the dielectric concerned when forming a break in the center section 

concerned serves as max and a gap of resonance frequency serves as max. 

[0009] 

[Example] Hereafter, the example which starts this invention with reference to a drawing is explained. 

[0010] <lst examplo drawing 1 is the perspective view of the dielectric resonator equipment in which the adjustment 

approach of the resonance frequency of the dielectric resonator equipment which is the 1st example concerning this 

invention is shown, and drawing 2 is drawing of longitudinal section about the I-I' line of drawing 1 . 

[001 1] In order to adjust the resonance frequency of the equipment concerned which has the cylindrical shape-like 

dielectric 10 and uses the TEOldelta mode, the dielectric resonator equipment of this 1st example is characterized by 

forming a break 1 1 in the radiation direction from a cylindrical core in a cylinder end face so that some line of electric 

force produced when the equipment concerned is excited may be intersected. 

[0012] As shown in drawing 1 and drawing 2 , in the edge of the end face of the cylinder of the dielectric 10 of the 
shape of a cylindrical shape of a diameter D, it has the cross section of the isosceles triangle which has equilateral die- 
length 1=11=12 in the radiation direction from a cylindrical core, and the break 1 1 of a predetermined number is formed 
according to desired resonance frequency. In addition, 11 !=12 is sufficient. The dielectric 10 which the break 1 1 was 
formed and was adjusted to desired resonance frequency is laid in the center section within the shielding case 2 of a 
metal cylindrical cavity on susceptor (not shown), as shown in drawing 6 . In addition, a dielectric 10 becomes this 
considering Ti02 as a principal component with the ceramic dielectric which mixed ZrSn. 

[0013] In the example of drawing 1 , a total of 16 breaks 1 1 are mutually formed in each location of the include angle of 
22.5 degrees. The break 1 1 concerned is formed in the location which counters mutually in a cylinder end face 
preferably. 

[0014] Drawing 3 is a graph which shows the relation of the die length of a break and the gap of resonance frequency in 
the dielectric resonator equipment of drawing 1 which were standardized, the die length of the standardized break is 
defined by 1/Dxl00[%], and gap deltaf of the resonance frequency of the equipment concerned is defined by (f- 
f0)/f0xl00[%]. fO is resonance frequency in case there is no break 1 1 here, and f is the resonance frequency in the case 
of the die length of the each standardized break. 

[0015] By enlarging the die length of a break 1 1 shows shifting in the direction where the resonance frequency of the 
equipment concerned is high so that clearly from drawing 3 . By this making some line of electric force formed in 
concentric circular on the cylinder cross section of a dielectric 10 disconnect, when the equipment concerned is excited 
by forming a break 1 1 , and enlarging the die length of the break 1 1 concerned The amount of the line of electric force to 
disconnect is made to increase, the effective dielectric constant of the resonant element of a dielectric is reduced, and 
the resonance frequency of the equipment concerned is raised by this. That is, by forming the break 1 1 concerned in the 
cylindrical radiation direction, the effective dielectric constant of the resonant element of a dielectric can be changed, 
and the resonance frequency of the equipment concerned can be changed by this. 

[0016] The adjustment approach of the resonance frequency mentioned above becomes possible [ that desired resonance 
frequency adjusts easily ] by an activity being easy as compared with the conventional example, and changing the 
number or die length of a break 1 1 . Moreover, since the end face or the cylinder periphery section of cutting or a 
cylinder is not ground, the volume of a dielectric hardly changes, therefore the unloaded Q of dielectric resonator 
equipment does not fall the die length of the shaft orientations of a dielectric 10. 

[0017] <2nd example> drawing 4 is the perspective view of the dielectric resonator equipment in which the adjustment 
approach of the resonance frequency of the dielectric resonator equipment which is the 2nd example concerning this 
invention is shown. 

[00 1 8] In this 2nd example, as shown in drawing 4 , it is a direction perpendicular to shaft orientations about the 
cylindrical shape-like dielectric 20, and 16 breaks 12 which divide into five so that it may have die-length d of the same 
shaft orientations, create five dielectric rings 21 thru/or 25, among these have a rectangular cross section in the radiation 
direction from a cylindrical core in the edge of the cylinder periphery section of one dielectric ring 21 are formed. And 
on four dielectric rings 22 which it comes to paste up each other the shape of the same axle thru/or 25, it pastes up in the 
shape of the same axle, and the dielectric ring 21 which has a break 12 is formed. Thus, the formed dielectric resonant 
element is laid in the center section within the shielding case 2 of a metal cylindrical cavity like the 1st example. In 
addition, also in which example, a shielding case 2 may form tfce screening-electrode film in a ceramic dielectric. 
[0019] Furthermore, as shown in (a) of drawing 5 thru/or (d), the dielectric ring 21 which has a break 12 is laid in the 
2nd step, the 3rd step, the 4th step, and the 5th step, respectively, and each dielectric resonator equipment is formed. 
[0020] Drawing 7 is a graph which shows gap deltaf of the resonance frequency of (a) of fcwmg 4 and dewing 5 



tiirii/br the dielectric resonator equipment of each condition of (d). By changing into shaft orientations the location of 
* ,the dielectric ring 21 which has a break 12 shows that resonance frequency can be changed so that clearly from drawing 
. 7 . As this shows drawing 6 , only the predetermined distance dl is separated from the shaft Q of the dielectric 
concerned, since the field strength in the location on Rhine P which is parallel to Shaft Q and passes through the interior 
of cylindrical serves as max in the center section of the shaft orientations of a dielectric, the decrement of the effective 
dielectric constant of the dielectric concerned when forming a break 12 in the center section concerned serves as max, 
and gap deltaf of resonance frequency becomes max, 

[0021] Although the divided dielectric ring 21 thru/or 25 are used, this invention changes not only this but the formation 
location of the break 1 1 which is not divided but is only, merely formed in the 1st example to cy lindrical shaft 
orientations, and you may make it adjust resonance frequency in the above example [ 2nd J. 
[0022] The adjustment approach of the resonance frequency of the above example [ 2nd ] has the same characteristic 
effectiveness as the approach of the 1 st example of the above. 

[0023] In each example more than example > besides <, although the dielectric resonator equipment using the 
TE01 delta mode is described, this invention is applicable to other dielectric resonator equipments, such as dielectric 
resonator equipment which has the dielectric of the shape of the dielectric resonator equipment and the rectangle 
column configuration of having the dielectric of the shape not only of this but a cylindrical shape, and using the 
TM01 delta mode, or a rectangle cartridge. 

[0024] In each above example, although breaks 1 1 and 12 are formed in the edge of the cylinder of a dielectric, this 
invention may form a break in the inside section of not only this but a cylinder or a rectangle cylinder. 
[0025] . 

[Effect of the Invention] The effective dielectric constant of the above-mentioned dielectric can change, and the 
resonance frequency of the equipment concerned can change by this by forming a break in the above-mentioned 
dielectric so that the line of electric force produced in the adjustment approach of the resonance frequency of dielectric 
resonator equipment of coming to lay a dielectric in a shielding case when the above-mentioned dielectric is excited 
may be intersected according to the adjustment approach of the resonance frequency of the dielectric resonator 
equipment applied to this invention as explained in full detail above. Therefore, it enables desired resonance frequency 
to adjust easily by an activity being easy as compared with the conventional example, and changing the number or die 
length of a break. Moreover, the volume of the above-mentioned dielectric hardly changes, therefore has the advantage 
that the unloaded Q of dielectric resonator equipment does not fall. 



[Translation done.] 



